The aim of this study was to investigate whether participation in Family Wellness Warriors Initiative (FWWI), an Alaska Native program that addresses adverse life experiences, is associated with changes in health care utilisation. The study method was a propensity score-matched cohort analysis using retrospective electronic health record data from Southcentral Foundation, a tribal health care system, from 2012 to 2017. Ninety p\articipants in FWWI trainings were identified as the intervention cohort and were propensity matched with 90 people who participated in other emotional wellness-related interventions. The primary outcome was the number of total health system visits. Secondary outcomes included emergency department (ED) visits, substance-use visits and visits with somatisation potential. After adjustment for covariates, FWWI participants showed a 36% reduction in total system visits (incidence rate ratio 0.64, 95% CI 0.49-0.84) and a 70% reduction in substance use visits (incidence rate ratio 0.30, 95% CI 0.10-0.93) when compared to the control. FWWI participants showed a 40% reduction in ED visits (incidence rate ratio 0.60, 95%CI 0.35-1.02) when compared to the control that was borderline significant. No significant differences were found for visits with somatisation potential (incidence rate ratio 1.25, 95% CI 0.79-1.99).
Introduction
Adverse childhood experiences are associated with many negative adult health and health care utilisation outcomes, including cardiovascular illness, depression, suicide attempts, unhealthy substance use, obesity, lung disease, liver disease, cancer and medically unexplained symptoms such as pain or gastrointestinal problems [1] [2] [3] [4] [5] [6] . Adverse experiences in adulthood can also negatively affect physical and mental health, and the effect of traumatic events throughout the lifetime can be cumulative and substantial [7] [8] [9] . For the purposes of this study, we will focus on adverse life experiences (ALEs), which can occur at any age. The population-level health burden of ALEs may be especially high in tribal communities, as Alaska Native and American Indian (ANAI) peoples have higher rates of adverse experiences than the general population, and have survived many traumas in recent history: epidemics, displacement from their traditional territories, punishment for speaking language or practicing culture, and family separation through forced attendance at boarding school [10] [11] [12] [13] [14] . Evidence indicates that health disparities can be driven by certain groups' increased exposure to ALEs [8, 9, 15 ].
An unanswered question is whether treating ALEs in adults can reverse the known negative health outcomes. Recommended treatments for ALEs are generally trauma-focused psychotherapies that reduce PTSD symptomology, improve selfesteem and build healthy emotional responses and interpersonal skills [16] [17] [18] [19] . As these treatments target multiple mechanisms thought to drive ALE-related negative health outcomes-such as emotional distress, chronic stress, disrupted emotional awareness, limited interpersonal connections, and reduced self-efficacy-it is plausible that they may improve health outcomes [3, [20] [21] [22] [23] [24] [25] . This possibility has not received much research attention: most studies of trauma-focused psychotherapies have focused on behavioural health outcomes such as PTSD symptomology, depression or anxiety [26, 27] .
In this study, we investigate whether an Alaska Native program to treat the emotional and interpersonal effects of ALEs can influence health care utilisation. Our primary outcome was total health system visits. Our secondary outcomes were substance use visits, emergency department visits and visits with somatisation potential. To our knowledge, this is the first propensity-matched study on the health care utilisation effects of treating ALEs. Additionally, as eliminating health disparities is a major national goal, and many groups experiencing health disparities have higher rates of ALEs, our study, conducted by a tribal organisation, could inform new approaches to addressing health disparities [28] .
Methods

Study type
A propensity score-matched cohort analysis using retrospective electronic health record data.
Setting and intervention
Southcentral Foundation (SCF) is a non-profit tribal health care organisation that is created, managed and owned by Alaska Native people. SCF serves over 65,000 Alaska Native and American Indian people and provides medical, behavioural, dental, traditional and residential services. SCF's approach to health care is relationshipbased and holistic. 27 As a closed and comprehensive health care system, SCF offers a unique opportunity to investigate the physical health effects of programmes for emotional wellbeing.
SCF's Family Wellness Warriors Initiative (FWWI) trainings address ALEs as the root cause of family violence. FWWI provides intensive 5-day trainings which are grounded in Alaska Native values and methodologies and based on the theory that healing from ALEs is an essential step that must occur in order for participants to build resilience, self-efficacy and healthy relationships ( Figure 1 ). To heal ALEs, participants and peer leaders use storytelling to break the silence about harms experienced and to make sense of traumatic experiences, support each other, develop positive self-narratives and find commonalities with others. Participants work in peer-led groups to build self-esteem, develop relational skills and set positive goals for the future (Figure 1 ). For a more detailed description of the FWWI program, see [29] or [19] .
Treatment group
FWWI is a community program that advertises through diverse methods (ranging from fliers in public spaces to provider referrals) to potential participants in Anchorage and rural Alaska and does not require any kind of health care referral. To qualify for this study, participants needed to have completed an FWWI training between 10/1/2012 and 11/06/2016 and to have been empanelled in the SCF health care system at least 6 months before the training date. This resulted in 90 records. FWWI participants reported an average of 4.5 ALEs as measured by the Alaska screening tool [30] .
Comparison group
Comparison group participants needed to enrol in a non-FWWI emotional wellness-related intervention at SCF after 1 October 2012 and before 1 June 2016, and to have been empanelled as an SCF customer-owner for 6 months prior to the training. This resulted in 2273 cohort members, of which 90 were successfully matched to the treatment group. Matched comparison group participants reported an average of 4.6 adverse experiences as measured by the Alaska screening tool [30] . Comparison group interventions were all behavioural health programs that required a health care referral, such as counselling or group therapy.
Health care utilisation time period
Several types of utilisation in the 6-month pre-period were measured in order to control for them as covariates. Four types of utilisation in the 6-month postperiod, which occurred after a 3-month post-training transition period, were measured as outcomes.
Data sources
Training participation and Alaska screening tool information were pulled for FWWI participants from the FWWI program's SQL server database. For the comparison group, intervention participation information and Alaska screening tool information were pulled from SCF electronic health records. For both groups, information about system utilisation and relevant diagnoses were pulled from both the Cerner and Tier electronic health records using a data abstraction tool designed by the study team.
Outcomes measurement
In collaboration with subject-matter expert team members (FWWI director, staff and participants; a psychiatrist; primary care providers; behavioural health providers), the following measurement definitions were adopted:
Primary outcome
Total system visits All visits in the SCF system.
Secondary outcomes
Substance use visits Visits at any SCF location with a diagnosis on the NYU ED algorithm drug and alcohol diagnosis list [31] .
Somatic visits
Visits at any SCF location on the somatisation potential list from Smith and colleagues: ill-defined symptoms and disorders in the musculoskeletal, nervous or gastrointestinal systems [32] .
Emergency department (ED) visits
Visits which had the location coded as the emergency department.
All diagnosis-based measurements of outcomes and covariates used taxonomies that incorporated both ICD-9 CM and ICD-10 CM codes.
Covariate measurement
Important covariates hypothesised to influence the selected outcomes were determined using stakeholder input.
• Demographic measures of age, sex, marital status and Medicaid eligibility • Visit counts by location type, including total visit counts, primary care visit counts, urgent care visit counts, ED visit counts, speciality visit counts and inpatient visit counts; • Visits with an ICD self-inflicted injury code [33] • Visits with a diagnosis on the HCUP chronic condition classifier list [34] • Presence on chronic condition action lists • Number of behavioural health diagnoses [35] • Charlson co-morbidity scores were calculated using 1) The Quan coding algorithm for pulling relevant diagnostic codes [36] and 2) the original Charlson weights for weighing listed conditions. Look-back period was 1 year. • Alaska screening tool survey data included number of lifetime adverse experiences, anxiety and substance use [30] .
Statistical analysis
Propensity model
We used propensity matching to ensure the treatment and comparison groups were balanced on key covariates [37] . Per [38] , we focused on covariates that were known by stakeholders or in the literature to influence the outcomes of interest, including demographics, Charlson score, behavioural health diagnoses and screenings and prior health care utilisation [38] .
Building the propensity model
The MatchIt R package was used to perform the propensity matching in R 3.3.2 [39] . The logit option was used to build a logistic regression model, and the optimal matching option was used. Optimal matching minimises the average absolute distance across all matched pairs and matches without replacement [39] . A 1 to 1 match was used because it resulted in the most balanced mean covariate values for the two groups. Evidence indicates 1 to 1 matching reduces bias in the estimate of treatment effect when compared to 1 to many matching [40] .
Evaluating balance
As recommended by Ho et al. [41] , we used standardised differences to evaluate the balance of the matched pairs across the means of the covariates [41] . The standardised difference, which compares the mean of the treatment group with the mean of the comparison group, while adjusting for
q , was calculated for each covariate.
Outcomes modelling GEE-based negative binomial regression, with exchangeable correlation structure and empirical standard error estimates, was used to build a model for each outcome in SAS 9.2. The GEE approach accounted for the correlation between matched pairs [42] . A negative binomial mean model was chosen because it handles overdispersed count data [43] . A separate model was built to predict each type of health care utilisation in the postperiod. All models controlled for age, sex, Charlson score, Medicaid eligibility, count of behavioural health diagnoses, number of action lists a person qualified for, number of endorsed adverse experiences, and anxiety, trauma symptomology, and depression scores. Each model controlled for number of pre-visits of the same type as the predicted outcome. We chose to use a double-adjustment method, which follows propensity-matching with a regression model that controls for covariates, because this is recommended when there are covariates with a standardised difference greater than 10% after propensity matching and has been shown to dramatically reduce residual confounding bias [44] .
Results Table 1 and Figure 2 show that when compared with the control group, FWWI participants had significantly lower post-training incidence rate ratios (predicted FWWI visits in 6 months/predicted comparison group visits in 6 months) for total system visits and substance use visits. The post-training incidence rate ratio for total system visits was 0.64 (95% CI 0.49-0.84), which is the equivalent of 36% fewer total system visits among FWWI participants when compared to control participants. The post-training incidence rate ratio for substance use visits was 0.30 (95% CI 0.10-0.93), which is the equivalent of 70% fewer substance use visits among FWWI participants when compared to control participants. FWWI participants had a lower post-training incidence rate ratio for ED visits when compared to the control group that was almost significant. The post-training incidence rate ratio for ED visits was 0.60 (95% CI 0.35-1.02), which is the equivalent of 40% fewer ED visits among the FWWI participants when compared to the control participants. The posttraining incidence rate ratio for visits with somatisation potential was not significantly different between the two groups (1.09, 95% CI 0.72-1.64).
Discussion
Using a propensity-matched comparison group, we investigated changes in health care utilisation after participation in the FWWI training, which addresses the emotional effects of ALEs. We found that after completing the FWWI program, participants had significantly fewer total and substance use visits when compared to comparison group participants. FWWI participants had fewer ED visits when compared to the comparison group, and this difference was borderline significant. We did not find a significant difference in visits with somatisation potential.
Emergency department (ED) visits
ED visits are expensive and often preventable [45] .
There is some evidence that more frequent ED visits can be associated with lower self-efficacy and coping skills as well as increased anxiety [46] [47] [48] [49] [50] . SCF internal data analyses have shown that as anxiety, depression and trauma symptomology increase, so do ED visits, even when controlling for other aspects of health. As internal FWWI evaluations show increased self-efficacy and reduced anxiety, depression and trauma symptomology among participants, this may be the mechanism through which the training reduces ED utilisation. FWWI focus group participants described a reduction in anxiety and distress as a result of processing their trauma and understanding it was not their fault, and an increased sense of control over their lives as a result of better understanding their emotions, seeing others with similar experiences making positive changes and building coping skills during trainings [19] . These are all potential mechanisms that could reduce ED utilisation, and our findings are in line with behavioural health studies that indicate that 1) a person must process traumatic memories and build a coherent narrative in order to replace harmful thought patterns and contain experiences [51, 52] 2) connecting with others can normalise experiences and reduce distress [16, 53] and 3) coping skills can be learned and functioning improved using similar group exercises [16, 18] .
Reducing unnecessary ED visits is recognised as an important policy goal due to the potential for significant cost savings [54] . A brief review of the literature indicates that many programs to reduce ED utilisation focus on primary care access, case management support and chronic conditions self-management education [45, 48, 54] . Our study findings indicate another potential avenue: by addressing ALE-related distress and low self-efficacy. Felitti and colleagues found that non-stigmatising screening for ACEs was associated with fewer ED visits the following year [55] . Otherwise, we could not find work on adverse experiences, trauma or PTSD that cited ED visit count changes as an outcome, or studies on reducing ED visits that focused on helping people to heal from adverse experiences. As such, this is an innovative finding.
Total system visits
Multiple studies have shown associations between higher overall health care utilisation and histories of trauma and abuse [56, 57] . Our study indicates that directly addressing a history of traumatic experiences can reduce this higher utilisation. The potential mechanism is likely the same as proposed for ED visits: a reduction in anxiety, depression, and trauma symptomology, and an increase in self-efficacy, as shown by FWWI evaluations [19] . This proposed mechanism is supported by the documented association between anxiety, depression and higher health care utilisation [58] .
Substance use visits
The relationship between adverse life experiences and substance use is well documented and has been explained through the self-medication model, which posits that persons experiencing PTSD attempt to cope with their distress by taking substances such as alcohol or drugs [55, [59] [60] [61] . In internal focus groups, multiple FWWI participants described previous substance use driven by ALE-related distress, and then noted that through FWWI they were able to resolve much of that distress, as well as develop healthy coping skills that replaced substance use. Yet, many substance use treatment programs do not directly address trauma histories, and participants suffering from PTSD often have worse treatment outcomes [62] . Programs that do treat both have found that for those with trauma symptomology, reducing PTSD symptoms is more effective than health education in treating substance use [63] . As such, there is recognised need for more trauma-informed approaches to substance use treatment [62] [63] [64] . Our study supports these findings and shows that when participants were able to address their trauma and build coping skills, substance-use health care visits decreased.
Visits with somatisation potential
Visits driven by somatic or medically unexplained symptoms are known to drive a high proportion of primary care visits, to be difficult to treat biomedically and to frequently be associated with a history of abuse or trauma [2, 65, 66] . These visits can be difficult to distinguish through diagnosis codes, and we utilised a taxonomy that identifies visits with somatisation potential [32] . We did not see a significant difference in incidence of visits with somatisation potential between FWWI and the comparison group. It is not clear whether the training did not reduce somatic visits or whether our outcome taxonomy, which included all diagnoses in the nervous system, gastrointestinal system, musculoskeletal system and ill-defined complaints, was overly broad. Additionally, the classifier was developed on persons with higher utilisation levels, and our cohort included persons with normal utilisation levels. Finally, SCF primary care providers noted using diagnoses related to stress or pain for some somatic visits but because these diagnoses are not included in the Smith classifier any changes in stress or pain-related visits would not have been captured in this study.
Limitations
Given the study's observational design, there may be unidentified confounders that were not adjusted for in the model. The diagnosis taxonomy for visits with somatisation potential may have been overly broad and not captured change in visits with medically unexplained symptoms. The diagnosis taxonomy for substance use visits is a widely used measurement system and is likely more accurate, but it is possible some substance use visits were missed.
FWWI is a community-based program that does not require a referral through a healthcare system. FWWI often attracts participants who prefer a non-medical approach to emotional wellness. The comparison pool participated in emotional wellness programs that require a health care referral, such as counselling, group therapy or other behavioural health programs. Most importantly, both groups' participants showed the desire to make a change in their life by seeking out and participating in an emotional wellness program. While the full comparison pool was fairly different from the treatment group (notably, the comparison pool had more behavioural health diagnoses but fewer ALEs and lower health care utilisation), the propensity matching process was able to select the members of the comparison group who were similar to FWWI participants (and result in similar average behavioural health diagnoses, ALEs and prior health care utilisation between the groups). While it is not clear if this study's results would apply to all those utilising SCF's various behavioural health programs (especially those with more behavioural health diagnoses), there are many people with multiple ALEs who prefer community-based programming and do not seek formal behavioural health services.
Conclusion
To our knowledge, this is the first propensity-score matched study of the health care utilisation effects of a psychosocial intervention to address adverse lifetime experiences. Our study, conducted in a closed health care system, shows that an Alaska Native program that helps adults heal from past adverse experiences can significantly reduce total health system visits and substance use visits. ED visits also showed a borderline significant reduction. Findings indicate promise for community programs that heal ALEs as a tool to address health disparities.
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